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[57] ABSTRACT 

An implantable prosthesis and device and method for load- 
ing and delivering the implantable prosthesis to a trocar 
cannula. The implantable prosthesis includes a body portion 
sufficient to extend across and occlude a defect opening and 
a semi-rigid ring for supporting the body portion. The 
implantable prosthesis may be provided with a sufficient 
hoop strength to prevent the body portion from collapsing 
into the defect opening. A loading and delivery tool includes 
a main body with a lumen sized to collapse the implantable 
prosthesis. An elongated shaft is rotatable to wind the 
implant into a slender configuration and axially moveable to 
advance the rolled-up Implant into the trocar cannula. A 
cartridge extends from the main body and holds the implant 
in a normal expanded configuration. 

34 Claims, U Drawing Sheets 
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IMPLANTABLE PROSTHESIS AND METHOD which isolates the inflammatory mesh from sensitive tissue 

AND APPARATUS FOR LOADING AND such as the abdominal viscera. 

DELIVERING AN IMPLANTABLE Various tools have been proposed in the ait for loading 

PROTHESIS and delivering the mesh implants through the trocar cannula 

3 and into the abdominal cavity. In the case of the mesh logs. 

This application is a division of application Sex. No. typically one end of the log is held by a grasper which is then 

07/886,689 filed May 20, 1992, pending. retracted into the lumen of an introducer tube. The rear-end 

loaded introducer and grasper are inserted into and through 

FIELD OF INVENTION the trocar cannula. That technique may have certain disad- 

M . . . i * ui - 10 vantages including the need to coordinate a separate intro- 

The present uwention relates to an unplantabk prosth^s ^ graspefinflTume.it to coUapse the implant and 

and a method aod apparatus for loadmg and delivering the ^ ^JteLpl** to the herrTsite. 

implantable prosthesis. . , . 

* Accordingly, the prior art lacks a mesh implant suitable 

BACKGROUND OF THE INVENTION for laparoscopic repair which effectively occludes the hernia 

15 defect without stuffing the void. The prior art also lacks a 

Various implants have been proposed for repairing single and efficient tool for collapsing and delivering an 

abdominal wall defects such as direct and indirect inguinal implant through a trocar cannula to a defect site, 
hernias. Inguinal hernias occur when the peritoneum (lining 

of the abdominal cavity) and bowel pass into the inguinal SUMMARY OF THE INVENTION 

canal throu^ahole to^^^ » laparoscopic^ deliverable 

transversaiisfascia. tob^^l^^y*** implanted a system for loadingand deUvering the implant 

of the intestine passes through the interring and courses ^ toparoscop ic cannula. The implantable prosthesis 

obliquely down the inguinal caaaL A direct hernia involves ^ tfYbio^cally compat&leTflexible implantable 

me rupture of the inguinal canal 11^^^ Stable foTreinforcbg tissue and dZg tissue 

ring. An indirect hernia is marked by a long ^shaped 25 ^^ly in the abdominal cavity and a semi-rigid 

defect while a direct hernia is identified by a shallow hole. ^ g ^ ^ ^ fl ^arained sha £ 

Classical repair of inguinal hernias (reparative improving handleability. The ring also imparts sufficient 

herniorrhaphy) requires a two inch or longer incision hoop to the implant, preventing the material from 

through the abdominal wall The many layers of healthy collapsing into the rupture site after emplacement 

tissue arc ^enretracted J>y **Phvsidan to expose the void. embodiment of the invention, me implant includes 

The healthy muscle and tissue which have been mased to { lcRt monofilament 

reach the rupture site require a long ^od orrecovery (six fabxic P attachcd to a dr^aTrTg of polypropylene, 

days or longer) and result in substantial postoperative pain. balbs on ^ bottom of m rring prevent 

A laparoscopic hernia repair technique recently proposed 35 movC ment of the implant as the tissue grows through the 

uses an illuminating optical instrument (laparoscope) which mesh. 

is inserted through a thin tobe (trocar c.»md.)i» ihe embodiment of the invention, spaced portions 

abdominal waU to wsuabze «* *e abdommal ^ m f^Uag 

cavity The enure surgical procedure tate , place : unng tissue surroundingtte herniated area, 

special surgical tools manipulated through additional can- An / t , , . „ 

n^Textending through the abdomiiial wall Laparoscopic 40 * « ***** embodiment the mesh is covered^ with a 

surgery minimizes patient discomfort and recovery time. bamer material which folates the mflarnrnatoryfabnc from 

aUows diagnosis without invasive surgery and lessens the ™ tissue such as the abdominal viscera. The edges of 

risk of traumatic injury to the abdominal tissues. bamCT overlying * e ^ fabn = me ^ ab ^ 

, allowing the underlying anchoring portions of mesh to be 

Various mesh prostheses nave been proposed for use in 43 neighbot £, g tissue. 

laparoscopic hernia repair. Representative are the mesh . . , ■ _, . A ■ f „ , 

fabric logi or plugs S ilLtratedin FIG. 1 which are formed ^ »"«•««■ f ° a ^'Zl^^u 

by rolling sheets of mesh Into cylinders and then suturing the **™!* * e mes1 } "T'^ to . ~™!?, & 

ends. Thf logs are inserted into the defect 6 until the void is ln ^ abdominal cavity. A main body is provided 

fiUed. Alargerflatpiece of mesh 7. commonly referred to as x J» »"» "f^ t? ft JZ,T 

an onlay patch, is placed over the herniated opening, holding 30 ^Untocal ^guration .An f 1 ^^™* *j 

metogsmplace.Therr^rrmerialsbew^ ***** ^^7^,^^ S£ 

as tissue grows through the fabric. ""P 1 ?* * c through me trocar cannula 

«s ussuc biu » uu bu and into the abdominal cavity. A cartridge holds the pros- 

The use of mesh logs or plugs may suffer from certain ^ ^ ^ Qonmll amiei ^g^on until the surgeon 

deficiencies. Overstuffing of the void may lead to oodusion ss ■ ^ , 0 m Vdevice. 

of a testicular vessel and. potentially, testicular swelling or a ""^ 10 uu P lum mc 

atrophy. Farther, the mesh £gTmay cause a bulky protrusion aisamong me general objects of the invention to provide 

which the patient can fed although the sensation should * »** which 15 smtoMe for l"P«««P* hemior- 

decrease over time. Lastly, the use of customized plugs and inaptly. 

logs does not lend itself to a standardized surgical procedure. 6q ^ is a further object of the invention to provide a mesh 

A composite mesh prosthesis suitable for use in classical for "P*** ^ ™* mdirect hernias - 

and laparoscopic surgery is disclosed in commonly assigned & is a farther object of the invention to provide a mesh 

application no. 846.131. entitled "Composite Mesh Prosthe- implant which reduces the incidence of postoperative adhe- 

sis And Method For limiting The Incidence Of Postopera- si °ns. 

trvc Adhesions", the disclosure of which is specifically 65 An additional object of the invention is to provide ao 

incorporated herein by reference. The composite implant instrument for loading and deUvering the mesh implant at 

includes a tissue infUtratable fabric and an adhesion barrier the surgical site. 
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Other objects and features of the present invention will shape and size sufficient to support the mesh relative to the 

become apparent from the following detailed description herniated site, the frame sitting on the sound tissue sur- 

when taken in connection with the accompanying drawings rounding the defect and the body portion of fabric extending 

which disclose multiple embodiments of the invention. It is completely across the opening of the defect Preferably the 
to be understood that the drawings are designed for the 5 frame is ring-shaped, providing the implant with an inherent 

purpose of illustration only and are not intended as a hoop strength which prevents the mesh from deflecting into 

definition of the limits of the invention. the defect opening. The ring-shaped frame may be circular 

DESCRIPTION OF THR rjRAWTVPQ °l elliptical alttough alternative designs would include any 

DESCRIPTION OF JHB DRAWINGS shape which defines a boundary surrounding the opening of 

The foregoing and other objects and advantages of the 10 mc hernia - For example, a square, diamond or hourglass 

invention will be appreciated more fully from the following configuration would be suitable so long as the ring surrounds 

drawings in which: mc weakened area. The ring may be formed from a single 

FIG. 1 is an illustration of prior art mesh logs or plugs a A ^f s P aced dements 

used to repair direct and mdirccV inguinal hcrnlL; M T££™^ ab ° Ut mc 

,7\ : „, _ ^ , * . w portion of the mesh fabric Preferably, the ring has a rect- 

Fia m is an mutation of the implant in accordance angular cross-section, although other cross-sectional shades 
with the present invention; would be suitable as would be apparent to those of slrillin 

FIG. 2(b) is an illustration of a preperitoneal repair using the art 
the mesh implant shown in FIG. 2(a); The rigidity of the ring relative to the mesh fabric stiffens 

FIG. 3(a)-(0 are illustrations of variously shaped antimi- 20 the implant, improving handleability particularly when awk- 
gration barbs for preventing movement of the implant; ward surgical tools are being used to manipulate the implant 

FIG. 4(a) is an illustration of an adhesion resistant im plant Thus, non-ring shaped frames, such as a criss-crossed arms 
according to the present invention; configuration, would provide the necessary stiffness 

FIG. 4(b) is an illustration of an intraperitoneal repair „ altnou g h frames would lack the favorable hoop 
using the implant shown in FIG. 4(a); strength property of the circular or oval shaped frames. 

FIGS. S(ay-(b) are illustrations of the loading and deliv- feamc 14 is F rete » M y attached to the fabric by insert 

cry tool in accordance with the present invention- molding. The mesh fabric may be surface treated with a 

FKJ. 6 is an illustration of a loading and delivery tool in ^2™ *™^ plaS ?i Ctch ^or to molding which may 
accordance with the present inve^with an arrangement 30 t!^? the union of the mesh and the ring when formed 
for arresting axial movement of the shaft; and from o^simdar materials. Ahernahvely, the ring and mesh 

ct^ctA / . ^ * * ^ °c ultrasonically welded, heat sealed or adhesively 

FIGS. 7(aHc) are schematic representations of a method bonded. The frame may be overlayed onto a surface of the 
Sgu^h^S delivering a mesh implant to repair an mesh fabric or may be joined to the fabric edges. 

^ The fabric 12 preferably is formed of a sheet of knitted 
DESCRIPTION OF THE PREFERRED polypropylene monofilament mesh fabric such as Marlex® 

EMBODIMENTS mesh available from C. R. Bard, Inc. When implanted, the 

polypropylene mesh stimulates an inflammatory reaction 
The implantable prosthesis 10 for repairing and reinforc- which promotes rapid tissue ingrowth into and around the 
ing a ruptured or defective muscular wall illustrated in FIGS. ^ mesh structure. Alternatively, other surgical materials which 
2(a)-2(b) includes a pliable tissue infiltratable fabric 12 and are suitable for tissue reinforcement and/or defect closure 
a semi-rigid frame 14. The fabric includes a plurality of may be utilized including Prolene®, Merselene®, Dacron®, 
openings which allow sufficient tissue ingrowth to secure the Teflon® textile based meshes, microporous polypropylene 
prosthesis to healthy tissue surrounding the defect site. The sheeting (Celgard®), and expanded FTFE (Goretex®). 
frame or skeleton is more rigid than the fabric and inaintains 45 Absorbable meshes, including pcfyglactin (Vicryl®) and 
the prosthesis in a predetermined shape, inmroving the polyglycolic acid (Dexon®). may be suitable for applica- 
handleability of the mesh implant at the surgical site. The tions involving temporary repair of fascial defects. It also is 
frame also may provide the implant with a sufficient hoop contemplated that the mesh fabric may be formed from 
strength to prevent the mesh fabric from collapsing into the monofilament or multifilament yarns and that woven, 
defect In the repair of inguinal hernias, the semi-rigid frame x molded and other recognized methods of faming prosthetic 
seats against the sound abdominal tissue 16 surrounding the mesh mnt^ nifi would be suitable, 

17 v *f tissue instable fabric extending across the Non-tissue infiltratable fabrics also may be supported by 
^ ^1^i^* WlthOUl ^ void - the prep- the ring-shaped frame. Silicone elastomer sheetS^uch as 
entoneal procedure illustrated, the implant 10 is anchored Silastic® Rx Medical Grade Sheeting (Platinum Cured) 
under the peritoneum 18. 55 distributed by Dow Corning Corporation, would be suitable. 

The relatively fiat implant is sufficiendy pliable to allow The silicone elastomer sheeting may be reinforced with 
the surgeon to roll the implant into a narrow cylinder which Dacron® or other reinforcing materials. It is contemplated 
is suitable for loading into the lumen of a trocar cannula. that oxidized, regenerated cellulose (Intercedc(TC7)) also 
Upon deployment the implant reverts back to its normal flat may have applications in the present invention. 

^H^ 11 ; ^ atlVely ^ C ** « The ring 14 may be forrnednxm a polypropylene material 

formed with a slight convexity or concavity. The shape and or a silicone material. Other semi^d materials which are 

size of the prosthesis, and of the respective fabric and frame, stiffer than the mesh fabric yet sufficiently pliable to be 

may vary according tc -the ^ surgical application as would be rolled-up in the delivery lumen also may be ritffe 

apparent to those of skill in the art Alternatively, the ring may be formed by hot or cold forming 

The tissue infiltratable fabric 12 includes a plurality of 65 a ring-shaped depression in the mesh sheet The formed 

interstices or pores which arc of sufficient size and orienta- pattern is more rigid than the non-formed body portion of the 

don to allow tissue ingrowth. The frame has a predetermined mesh, providing a stiffer implant with improved handleabil- 
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ity. Building up the edges of the body portion with additional 
mesh material, for example, by superposing rings of mesh 
around the body portion or heat setting folds of mesh from 
outlying portions of the fabric, also would increase the 
dimensional stability of the implant 

The implant 10 may include spaced barbs 22 for prevent- 
ing migration of the implant until tissue infiltration securely 
anchors the mesh relative to the rupture site. The barbs grab, 
pierce or otherwise anchor to the tissue and include a variety 
of shapes as shown in FIGS. 3(aH0. The barbs preferably 
are uniformly spaced about the ring and may be integrally 
molded with the ring. 

In a representative embodiment, the implant includes a 
2.125 inch diameter circular piece of die-cut Marlex® mesh 
knit from Mariex polypropylene monofilament with a 0.006 
inch diameter. A 0.030 inch thick and 0.28 inch wide circular 
polypropylene ring having a 2.125 inch outer diameter and 
a 1.980 inch inner diameter is insert molded to the Mariex® 
sheet 

An implant 30 particularly suited for intraperitoneal pro- 
cedures is illustrated in FIGS. 4(aHW and includes a 
semi-rigid ring 32. a mesh fabric 34 formed of a material 
which stimulates an inflammatory reaction in tissue after 
implantation and an adhesion barrier 36 which isolates the 
mesh fabric 34 from sensitive tissues and organs. In an 
intraperitoneal procedure, the peritoneum 35 is located 
under the implant and therefore is not available to provide a 
biological barrier between the implant and the intestine. The 
barrier layer 36 separates the prosthetic mesh 34 from the 
abdominal viscera, preventing intestinal adhesion and fistu- 
lization which may result from an inflammatory reaction of 
the bowel and the mesh. A suitable barrier material would be 
a silicone elastomer, such as Silastic®, which does not 
substantially stimulate adhesion formation when implanted 
in tissue and is significantly less likely to cause an inflam- 
matory reaction with neighboring tissue than would a pros- 
thetic mesh. 

The portions of the Marlex® mesh fabric extending 
outside the ring form ears or anchoring projections 38 
through which staples 40 may be driven to secure the 
implant to the fascia Stapling of the ears serves the same 
function as the antirnigration barbs, provisional anchoring of 
the implant until full tissue invasion of the prosthetic mesh. 
The barrier layer 36 and prosthetic mesh are bonded or sewn 
to the ring 32. The edges 41 of the barrier outside of the ring 
which are not directly connected to the underlying mesh or 
the ring, may be lifted to allow stapling of the anchoring 
portions 38 to the peritoneum, provisionally anchoring the 
implant until sufficient tissue ingrowth holds the prosthesis 
in place. Upon release, the barrier margin 41 falls back over 
the staple and anchoring portions, providing a non- 
scarifying barrier between the implant and the bowel. In an 
alternative arrangement, the barrier and mesh may be 
directly attached with the ring formed along either of the 
mesh or barrier surfaces. 

The mesh implants are too large to be inserted through the 
lumen of a trocar cannula. An instrument 200 for loading the 
implant into a narrower configuration and then delivering 
the implant through the trocar cannula and into the abdomi- 
nal cavity is illustrated in FIGS. 5(a)-(&). By loading the 
implant at the surgi cal site, rather man providing the implant 
in a pre-rolled configuration within the instrument 2(H), a 
permanent setting or deformation of the implant is avoided. 
Such a kinked implant may not seat flush with the abdominal 
wall and mi gh t provide localized areas of weakness which 
could lead to recurrent herniation. 
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The loading and delivery instrument 200 includes a main 
body 202 having a lumen 204 for receiving and collapsing 
the implant 205 into a slender rolled configuration which is 
advanceable through the lumen of the trocar cannula. An 

5 elongated introducer shaft 206 is rotated, by turning a 
knurled knob 203. which winds the implant in the lumen into 
a narrow cylindrical configuration. After the implant is 
reduced in size, the stepped distal end 207 of the main body 
is inserted into the proximal end of the previously placed 
trocar r^nn"**- The prdximal end 209 of the elongated shaft 

10 (outside of the trocar cannula) is manipulated to advance the 
implant from the main body, through the trocar cannula and 
into the abdominal cavity. No longer confined by the lumen 
walls of the main body and the trocar cannula, the implant 
unfurls into its relaxed flat configuration. Rotating the shaft 
206 in the direction opposite the one used in winding should 
facilitate deployment of the implant. Instruments inserted 
through additional trocar cannulae may then be m a nip u la ted 
by the surgeon to position the implant about the herniated 

20 area * 

The main body 202 includes a uniform diameter central 
lumen 204 which is sized to reduce the implant to a 
predetermined diameter compatible with the trocar cannula 
lumen. A cartridge 210 extends from the main body and 

2j includes a floor on which the implant, in the expanded form, 
is seated in readiness for loading and delivery. The cartridge 
210 may be formed integral with the main body or may be 
removably connected thereto. A door 220 in the top of the 
cartridge may be provided for access to the implant* for 

3Q example, to check the integrity of the implant. Tabs 211 on 
the cartridge floor align the full-sized implant with an 
opening 212 in the main body. 

The edge of the implant is threaded to a slot 213 at the 
distal end of the shaft which may be tapered to facilitate 

35 reception of the edge of the implant A projection may be 
provided at the base of the slot 213 to pinch or grasp the 
implant, securing the implant and shaft during initial rota- 
tion. A pin extends from the knob 203 into a longitudinal 
groove in shaft 206. imparting rotational movement to the 

40 shaft as the knob is turned. An enlarged bulbous tip stabilizes 
the distal end of the shaft relative to the main body. A cap 
at the proximal end of the shaft serves as a mechanciai stop 
of forward axial movement 
Premature axial movement of the introducer shaft may 

45 produce a helically wound implant which is too large to 
travel through the main body or the trocar cannula. An 
arrangement for arresting axial movement during rotation of 
the shaft is illustrated in FIG. 6. External control threads 230 
in the shaft 206 are engaged to internal threads 232 in the 

so main body 202. limiting forward movement as the implant 
is wound about the shaft The number, shape and angle of the 
threads would vary depending upon the number of rotations 
of the shaft necessary to completely wind the implant 
The loading and delivery of the implantable prosthesis is 

55 shown in FIGS. 7(a)-(c). While the operation of the inven- 
tion is discussed in connection with the repair of an indirect 
inguinal hernia, a similar loading and delivery procedure 
would be followed for the repair of a direct inguinal hernia 
and other muscle wall defects. A laparoinflator is inserted 

€0 through a small puncture in the abdomen near the naveL 
Carbon dioxide or other insufflating gas is introduced under 
pressure until the abdominal cavity is sufficiently inflated to 
allow the surgical tools to be manipulated relative to the 
hernia site. A sharp point of a trocar is used to form an 

65 opening through the distended abdominal walL The trocar is 
withdrawn, leaving a hollow trocar cannula 300 in the newly 
formed passageway. A 45° laparoscope is inserted through 
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the cannula and is connected to a television monitor which ring being Tollable into a slender cylinder prior to 

allows the surgeon to view the interior of die abdominal delivery and then delivered through the cannula to the 

cavity and to assess the location, type and size of the defect surgical site. 

Additional cannulae are inserted through bilateral punctures 2. The implantable prosthesis recited in claim 1 wherein 
in the abdominal wail. Graspers and electrocautery tools are 5 said implantable prosthesis has a sufficient hoop strength to 
manipulated through these cannulae to dh&oct the hernia lunit the deflection of said body portion when said implant- 
sac, if indicated, and to prepare the hernia site for the able ls positioned relative to the tissue or muscle 
implant defining the defect opening. 

A loading and delivery tool 302 prying a suitably sized h ^ c ^*^ lc prosthesis recited in claim 1 wherein 

implant is removed from its sterS><±agmg.^e " Sn Pl ^S ^ 15 formcd of a 

reduced diameter distal end is inserted into one of the a A^TZ^* w. . 

previously emplaced trocar cannula. Rotation of L shari J A ' It^^t^T^^ "i 1 

draws the'eSded flat implant from the cartridge ktoTe c^a^ ma^^ * fOTned of a ******* 

mam body lumen where it becomes wrapped around the 5. The implantable prosthesis recited in claim 1 wherein 

shaft surface. The collapsed implant is guided towards the u said pliable implantable ring has a substantially rectangular 

abdominal cavity by advancing the proximal end of the cross-section. 

elongated shaft The implant reverts to its expanded con- 6. The implantable prosthesis recited in claim 1 wherein 
figuration upon exiting the trocar cannula. Instruments are said pliable implantable ring includes a circular shape, 
manipulated by the surgeon to position the ring of the 7. The implantable prosthesis recited in claim 1 wherein 
implant around the opening of the defect A grasper or other *> said pliable implantable ring includes an elliptical shape, 
tool may be used to press the ring against the muscle, Th c implantable prosthesis recited in claim 1 wherein 
securing the antirnigration barbs to the healthy tissue sur- sa id pliable implantable ring includes a polygonal shape, 
rounding the rupture. The inherent hoop strength of the ^ e i n \pton t able prosthesis recited in claim 1 wherein 
implant prevents the mesh portion from collapsing into the implantable prosthesis has a flat configuration- 
void. Tissue growth through the mesh fabric extending 23 1# ; The implantable prosthesis recited in claim 1 wherein 
across the opening is rapid, particularly when the mesh is said ms P^ s }^ c prosthesis has a concave configuration, 
formed of a material which stimulates an inflammatory A 1 : ^ prosthesis recited in claim 1 wherein 
reaction with tissue. In a matter of days, if not hours, tissue le ^P 5 *^ a COQVCX configuration, 
infiltration of the mesh secures the implant in place, repair- . ^Alar^roscopicaUy miplantable prosthesis for ocdud- 
ing the herniated defect 30 *f °P emi ^ i* a OT ^ <^«i mat is dehver- 
° able through a laparoscopic cannula to a surgical site, said 
The present invention therefore provides an implantable implantable prothesis comprising: 
prosthesis and a method and device for loading and deliv- a sheet of pliable implantable mesh fabric having a 
enng the prosthesis, amongst which are certain of the plurality of interstices constructed and arranged to 
following advantages. The mesh implants provide an effec- allow tissue ingrowth so that the pliable implantable 
rive means for repairing an indirect or direct inguinal hernia 35 mesh fabric becomes secured to neighoring tissue after 
by occluding the opening of the defect without requiring that implantation, said pliable sheet of implantable mesh 
the entire void be filled. The pliable prosthesis is rollable fabric stimulating an irmammatory response when 
into a configuration which is small enough to be inserted implanted in tissue; and 

through a laparoscopic cannula, yet is sufficiently resilient to * ring of implantable material constructed and arranged to 

revert to the normal expanded configuration which is 40 circumscribe the defect opening, said ring being inte- 

required to evenly cover the herniated site. The increased grally attached to said sheet of pliable implantable 

dimensional stability of the implant enhances handleability mtsh fabric and being more rigid than said sheet of 

of the mesh fabric during laparoscopic surgery. The delivery pliable I mp lan t able mesh fabric, said sheet of pliable 

tool provides a simple and quick system for loading and i mpl a ntable mesh fabric and said integrally attached 

delivering the implant to the abdorninal cavity at the surdcal 43 l ? n ? ^8 rollable into a slender cylinder prior to 

site. delivery and then delivered through the cannula to the 

surgical site. 

It should be understood that the foregoing description of 13. The implantable prosthesis recited in claim 12 

&e invenuon is intended merery to be illustrative thereof and wherein said miplantable prosthesis has a sufficient hoop 

ftat other equivalents, embodiments and modifications of strength to limit the deflection of said sheet of pliable 

theinvention may be apparent to those skilled in the art. implantable mesh fabric into the defect opening wheTsaid 

we claim: ring of implantable material is positioned relative to the 

1. An imp l an t able prosthesis for occluding the opening of tissue or muscle defining the defect opening, 

a tissue or muscle defect said implantable prosthesis being 14. The implantable prosthesis recited in claim 12 

deliverable to a surgical site through a ^nn'Ma and com- wherein said p&able implantable mesh fabric which stimu- 
prising: 53 lates an inflammatory response when implanted in tissue 

a pliable implantable mesh fabric having a plurality of ^ SdtS * kaisted polypropylene monofilament mesh mate- 
interstices constructed and arranged to allow tissue _ . , _ 

ingrowth so that said irnphmtaMe mesh ^ . j^P* ^^ lc P[ os&c ^ recited in claim 12 further 

££2t5 ^ ^ ^eluding a body portion con- ^ions. said pliable flat sheet of barrier mafflKd 

S^i^^T fCCt ° Peam * WheD implantable mesh fabric being supported in a fact- 

positioned thaeagainst; and to-face relationship. ««"■«» 

aringof implantable material integrally attached to said 16. The implantable prosthesis recited in claim 15 
body portion, said implantable ring being stiffer than 63 wherein said pliable flat sheet of bamer material and said 
said body portion of said implantable mesh fabric, said pliable implantable mesh fabric are attached along opposing 
implantable mesh fabric and said integrally attached surfaces. 
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17. The implantable prosthesis recited in claim 15 23. The implantable prothesis recited in claim 1. consist- 
wherein said substantially circular implantable ring is dis- ing essentially of said implantable mesh fabric and said 
posed between said pliable flat sheet of barrier material and integrally attached ring. 

said pliable implantable mesh fabric 24 The implantable prothesis recited in claim 1. wherein 

18. The implantable prosthesis recited in claim 17 5 said implantable mesh fabric and said integrally attached 
wherein said pliable flat sheet of barrier material and said ring are completely reliable into a slender cylinder about an 
pliable implantable mesh fabric are attached to said sub- ax« that extends across a width of said body portion 
stanuallydrcular implantable ring The implantable prothesis recited in claim 12, in 

19. The implantable prosthesis recited in claim 18 combination with a cannula having a lumen extending 
. . "r ^^» U1C VvT . therethrough that is adapted to receive and to deliver said 

wherein the perimeter of said phable flat sheet of bamer 10 ^^^^^ the surgical site, wherein said 

material is larger than the perimeter of said pliable implant- ^ fahric ^ ^ ^grally attached ring are 

able mesh fabric. rolled into a slender cylinder and disposed in the lumen of 

20. Alaparscopically implantable prosthesis for occluding ^ 

the opening of a muscle or tissue defect that is delivered ^ m i^^^^ recited in claim 12, con- 
through a laparoscopic cannula to a surgical site, said is csscmially of sai4 i^ia^c me sh fabric and said 
implantable prosthesis comprising: integrally attached ring, 
a pliable implantable non-hollow sheet of mesh fabric 27. The implantable prothesis recited in claim 15, con- 
having a plurality of interstices constructed and sis ting essentially of said implantable mesh fabric, said 
arranged to allow tissue ingrowth so that the pliable integrally attached ring and said pliable flat sheet of barrier 
implantable sheet of mesh fabric becomes secured to 20 material 

neighboring tissue after implantation, said pliable 28. The implantable prothesis recited in claim 12, wherein 

implantable sheet of mesh fabric having a body portion said implantable mesh fabric and said integrally attached 

constructed and arranged to cover the defect opening ring are completely roll able into a slender cylinder about an 

and a peripheral portion circumscribing said body axis that extends across a width of said sheet of pliable 

portion which is stiffer than said body portion, said 25 implantable mesh fabric 

implantable non-hollow sheet including said stiffer 29. The Implantable prothesis recited in claim 20, in 

peripheral portion being rollable into a slender cylinder combination with a cannula having a lumen extending 

prior to delivery and then delivered through the cannula therethrough that is «daptM to receive and to deliver said 

to the surgical site, implantable prothesis to the surgical site, wherein said body 

21. A laparoscopically implantable prosthesis for occlud- 30 portion and said stiffer peripheral portion are rolled into a 
ing the opening of a muscle or tissue defect that is delivered slender cylinder and disposed in the lumen of said cannula, 
through a laparoscopic cannula to a surgical site, said 30. The implantable prothesis recited in claim 20. con- 
implantable prosthesis comprising: sis ting essentially of said implantable non-hollow sheet of 

a single sheet of pliable implantable mesh fabric having a mesh fabric, 
plurality of interstices constructed and arranged to 35 31, The implantable prothesis recited in claim 20, wherein 
allow tissue ingrowth so that the pliable implantable said body portion and said stiffer peripheral portion are 
sheet of mesh fabric becomes secured to neighboring completely rollable into a slender cylinder about an axis that 
tissue after implantation, said pliable implantable sheet extends across a width of said body portion, 
of mesh fabric having a body portion constructed and 32. The implantable prothesis recited in claim 21. in 
arranged to cover the defect opening and a peripheral 40 combination with a cannula having a lumen extending 
portion circumscribing said body portion which is therethrough that is adapted to receive and to deliver said 
stiffer man said body portion, said single sheet of implantable prothesis to the surgical site, wherein said body 
implantable mesh including said stiffer peripheral por- portion and said stiffer peripheral portion are rolled into a 
tion being rollable into a slender cylinder prior to slender cylinder and disposed in the lumen of said cannula 
delivery and then delivered through the cannula to the 45 33. The implantable prothesis recited in claim 21. con- 
surgical site, sis ting essentially of said single sheet of pliable implantable 

22. The implantable prothesis recited in claim 1. in mesh fabric 

combination with a cannula having a lumen extending 34. The implantable prothesis recited in claim 21, wherein 

therethrough that is adapted to receive and to deliver said said body portion and said stiffer peripheral portion are 

implantable prothesis to the surgical site, wherein said 50 completely rollable into a slender cylinder about an axis that 

implantable mesh fabric and said integrally attached ring are extends across a width of said body portion, 
rolled into a slender cylinder and disposed in the lumen of 

Said i^flnniiln * * * * * 
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